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APPARATUS AND METHOD FOR
MEASURING BIOLOGIC PARAMETERS

This application claims priority from and the benefit of
U.S. Provisional Application Ser. No. 60/374,133, filed on
Apr. 22, 2002.

FIELD OF THE INVENTION

The present invention includes support and sensing struc-
tures positioned in a physiologic tunnel for measuring bodily
functions and to manage abnormal conditions indicated by
the measurements.

BACKGROUND OF THE INVENTION

Interfering constituents and variables can introduce sig-
nificant source of errors that prevent measured biologic
parameters from being of clinical value. In order to bypass
said interfering constituents and achieve undisturbed signals
invasive and semi-invasive techniques have been used. Such
techniques have many drawbacks including difficulties in
providing continuous monitoring for long periods of time.
Non-invasive techniques also failed to deliver the clinical
usefulness needed. The placement of a sensor on the skin
characterized by the presence of interfering constituents do
not allow obtaining clinically useful nor accurate signals due
to the presence of said interfering constituents and back-
ground noise which greatly exceeds the signal related to the
physiologic parameter being measured.

The most precise, accurate, and clinically useful way of
evaluating thermal status of the body in humans and animals
is by measuring brain temperature. Brain temperature mea-
surement is the key and universal indicator of both disease
and health equally, and is the only vital sign that cannot be
artificially changed by emotional states. The other vital signs
(heart rate, blood pressure, and respiratory rate) all can be
influenced and artificially changed by emotional states or
voluntary effort.

Body temperature is determined by the temperature of
blood, which emits heat as far-infrared radiation. Adipose
tissue (fattissue) absorbs far-infrared and the body is virtually
completely protected with a layer of adipose tissue adherent
to the skin. Thus measurement of temperature using the skin
does not achieve precision nor accuracy because previous
techniques using sensors placed on skin included by the pres-
ence of adipose tissue.

Because it appeared to be impossible with current technol-
ogy to non-invasively measure brain temperature, attempts
were made to determine internal body temperature, also
referred to as core temperature. An invasive, artificial, incon-
venient, and costly process is currently used to measure inter-
nal (core) temperature consisting of inserting a catheter with
a temperature sensor in the urinary canal, rectum or esopha-
gus. But such methodology is not suitable for routine mea-
surement, it is painful, and has potential fatal complications.

Semi-invasive techniques have also being tried. Abreu dis-
closed in U.S. Pat. No. 6,120,460 apparatus and methods for
measuring core temperature continuously using a contact lens
in the eyelid pocket, but the contact lens is a semi-invasive
device which requires prescription by a physician and some-
times it is not easy to place the contact lens in the eye of an
infant or even in adults and many people are afraid of touch-
ing their eyes.

There are several drawbacks and limitations in the prior art
for continuous and/or core measurement of temperature.
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Measurement of temperature today is non-continuous,
non-core and nurse dependent. Nurses have to stick a ther-
mometer in the patient’s mouth, rectum or ear. To get core
temperature nurses invasively place a tube inside the body
which can cause infection and costly complications.

Measurement of core temperature on a routine basis in the
hospital and/or continuously is very difficult and risky
because it requires an invasive procedure with insertion of
tubes inside the body or by ingesting a thermometer pill. The
thermometer pill can cause diarrhea, measure temperature of
the fluid/food ingested and not body temperature, and have
fatal complications if the pill obstructs the pancreas or liver
ducts. Placement of sensors on the skin do not provide clini-
cally useful measurements because of the presence of many
interfering constituents including fat tissue.

It is not possible to acquire precise and clinically useful
measurements of not only brain temperature, but also meta-
bolic parameters, physical parameters, chemical parameters,
and the like by simply placing a sensor on the skin. One key
element is the presence of fat tissue. Fat varies from personto
person, fat varies with aging, fat content varies from time to
time in the same person, fat attenuates a signal coming from
ablood vessel, fat absorbs heat, fat prevents delivery of undis-
turbed far-infrared radiation, fat increases the distance trav-
eled by the element being measured inside the body and an
external sensor placed on the surface of the skin.

There is a need to identify a method and apparatus that can
non-invasively, conveniently and continuously monitor brain
temperature in a painless, simple, external and safe manner
with sensors placed on the skin.

There is further a need to identify a method and apparatus
that can conveniently, non-invasively, safely and precisely
monitor biological parameters including metabolic param-
eters, physical parameters, chemical parameters, and the like.

Thereis aneed to identify an apparatus and method capable
of measuring biological parameters by positioning a sensor
on a physiologic tunnel for the acquisition of undisturbed and
continuous biological signals.

SUMMARY OF THE INVENTION

The present invention provides methods, apparatus and
systems that effectively address the needs of the prior art.

In general, the invention provides a set of sensing systems
and reporting means which may be used individually or in
combination, which are designed to access a physiologic
tunnel to measure biological, physical and chemical param-
eters. Anatomically and physiologically speaking, the tunnel
discovered by the present invention is an anatomic path which
conveys undisturbed physiologic signals to the exterior. The
tunnel consists of a direct and undisturbed connection
between the source of the function (signal) within the body
and an external point at the end of the tunnel located on the
skin. A physiologic tunnel conveys continuous and integral
data on the physiology of the body. An undisturbed signal
from within the body is delivered to an external point at the
end of the tunnel. A sensor placed on the skin at the end of the
tunnel allows optimal signal acquisition without interfering
constituents and sources of error.

Included in the present invention are support structures for
positioning a sensor on the skin at the end of the tunnel. The
present invention discloses devices directed at measuring
brain temperature, brain function, metabolic function, hydro-
dynamic function, hydration status, hemodynamic function,
body chemistry and the like. The components include devices
and methods for evaluating biological parameters using
patches, clips, eyeglasses, head mounted gear and the like



